Abstract -In this work, we are proposing the serial and parallel configurations of encoder and decoder modules to encode and decode a new developed spectral amplitude coding (SAC) known as Modifled Double Weight (MDW) code for Optical Code Division Multiple Access (OCDMA) system. This coding scheme is designed in a way to decrease the number of FBGs used in the encoder and decoder modules and to maintain the crosscorrelation parameter to 1.
INTRODUCTION
Wireless CDMA has been adapted to optical communication because of its various advantages. To realize the Optical CDMA (OCDMA) network, numerous coding schemes have been developed. An all-optical signal processing is needed mainly for the encoder/decoder to eliminate the need of electro-optics conversion and the limitation in the speed of electronics components. This may increased the utilization of the wide bandwidth provided by optical fiber. Generally, the existing OCDMA coding schemes are using an arrayed of Fiber Bragg Grating (FBG) as the encoder and decoder to provide an all-optical signal processing to the system and a balanced photo-detection scheme at the receiver.
MODIFIED DOUBLE WEIGHT CODE
Modified double weight (MDW) code is developed from the Double Weight (DW) code family. DW and MDW codes are designed with a consideration of the basic code properties known as code length, weight and cross-correlation represented in a form of (N, w, A). The DW code is designed with a fixed weight of 2 while the MDW code, the weight can be in any even number which is greater than 2 [2] . Both of the codes are designed with a maintained cross-correlation of 1. The basic of MDW code can be best described by the K x N matrix as follows [2] As shown in the Hmi, all the high bits are placed in-pair. In the OCDMA coding schemes, the high bit of the code is known as chip. The MDW code always maintains the inpair chip to allow a single FBG to be used for every two chips. The Hm. matrix also shown the colum combinations of 1-2-1 to represent only 2 overlapping of chips allowed in every colurm. This is also important to maintain A, = 1.
ENCODER AND DECODER MODULES DESIGN
The encoder and decoder modules for the MDW code have been designed through a simulation work. The design setup consists of a single broadband source and two channel of point-to-point transmission using MDW of 4 code weight. The AND-subtraction scheme is used as the detection scheme at the receiver. The reflected branches from the FBGs are combined to form the code sequence for each channel. Every FBG in parallel configurations are directly linked to the broadband source. Meanwhile, for the serial configuration, only the first FBGs of the encoder modules are linked directly to the broadband source. The transmitted branch is linked to the second FBG to obtain the next wavelength. Fig. 3 and Fig. 4 show the basic decoder diagrams for the parallel and serial configuration. For the parallel configuration, the same FBG configuration is used to decode the code sequence. The decoder module for the serial configuration is using the reversed order of FBGs from the serial configuration to decode the code sequence. This can be found in many serial configuration encoder designs [4] [5] [6] . An The signal obtained at the decoded branch is subtracted with the correlated or overlapping chip between the two code sequences. This will eliminate the unwanted signal introduced by the identical wavelength which is used at the other code sequence [2] .
RESULTS AND DISCUSSIONS
The system setup consists of a single LED source, 2 channels point-to-point transmission with 4 code weight and 622Mbps bit rate. A high input power is required since the system setup only used a single broadband source to support multiple users in the system. The graph also shows that the parallel configuration can support a transmission distance up to 26 km with BER of 1.22xIO-10 and 5.53xlO9 for channel 1 and channel 2 respectively. These can be obtained from the eye-diagram shown in Fig. 6 . For the serial configuration the maximum distance that can be supported is 12 km with the BER of 2.33x10-9 and 6.45x101
for channels I and 2 respectively.The eye-diagrams obtained for both channels at the maximum distance are shown in Fig. 7 . 
